Quantitative evaluation of crossed and uncrossed projections from basal ganglia and cerebellum to the cat thalamus.
Quantitative and qualitative analysis of crossed vs uncrossed projections from the substantia nigra, entopeduncular nucleus and individual cerebellar nuclei to the thalamus was undertaken in nine adult cats using retrograde labeling with horseradish peroxidase and fluorescent dyes. The results indicate that about 90% of entopeduncular nucleus neurons and 50% of substantia nigra neurons give rise to ipsilateral projections to the thalamus whereas the contralateral component of these projections originates from about 10 and 7% neurons of entopeduncular nucleus and substantia nigra, respectively. Some of the fibers constituting the contralateral component are represented by branching axon collaterals of the neurons projecting ipsilaterally. In the basal ganglia thalamic projection, its minor component (contralateral) targets the ventral anterior and ventral medial nuclei the same as its major component (ipsilateral). However, some preferential distribution of the contralateral projections to the ventral medial nucleus appears to exist. In regard to the cerebellothalamic projections it was found that about 90% of neurons located in the dentate and interpositus nuclei and 50% of neurons in the fastigial nucleus project to the contralateral thalamus while 16% of dentate nucleus neurons and 40% of fastigial nucleus neurons give rise to the ipsilateral cerebellothalamic projections. A considerable number of ipsilateral cerebellothalamic fibers are represented by divergent axon collaterals of the same neurons projecting to the contralateral thalamus. The cerebellothalamic projections from all cerebellar nuclei including the fastigial nucleus are targeted primarily to the ventral lateral nucleus both contra- and ipsilaterally. The ventral medial nucleus receives bilateral input from the fastigial nucleus which originates from about one quarter of the thalamus projecting neurons in this nucleus. Of all other cerebellar nuclei only the dentate nucleus projects to the ventral medial nucleus and this projection is exclusively contralateral.